Transplantation of encapsulated hepatocytes during acute liver failure improves survival without stimulating native liver regeneration.
The aim of this study was to evaluate the effects of intraperitoneal transplantation of encapsulated human hepatocytes on liver metabolism and regeneration of mice with acute liver failure. Primary human hepatocytes were immortalized using lentiviral vectors coding for antiapoptotic genes and microencapsulated using alginate-polylysine polymers. In vitro, immortalized human hepatocytes showed low, but stable, synthetic and catabolitic functions over time, when compared to primary hepatocytes. In vivo, mice with acute liver failure and transplanted with encapsulated immortalized human hepatocytes had a significantly improved survival and biochemical profile, compared to mice transplanted with empty capsules. Serum levels of cytokines implicated in liver regeneration were lower in mice transplanted with hepatocytes compared to mice receiving empty capsules. This decrease was significant for IL-6 and HGF at 3 h. Measurement of liver regeneration showed no significant difference between mice transplanted with hepatocytes compared to control groups. Intraperitoneal transplantation of encapsulated immortalized hepatocytes significantly improved survival of mice with acute liver failure by providing metabolic support and without modifying liver regeneration. The lower levels of cytokines implicated in liver regeneration suggest that the metabolic support provided by the encapsulated hepatocytes reduced the inflammatory stress on the liver and herein decreased the regenerative trigger on residual hepatocytes. These data emphasize that metabolic function and regeneration of hepatocytes are two distinct aspects that need to be studied and approached separately during acute liver failure.